Immobilized fusion protein affinity chromatography combined with HPLC-ESI-Q-TOF-MS/MS for rapid screening of PPARγ ligands from natural products.
Screening agonists of peroxisome proliferator-activated receptor-γ (PPARγ) from natural products is particularly motivated by the need for effective anti-diabetic agents. However, method for direct identification of PPARγ ligands from a complex sample is rarely reported. Here we propose a novel immobilized fusion protein affinity chromatography (IFPAC) to achieve rapid multicomponent screening. First, functional human PPARγ ligand binding domain (hPPARγLBD) was bacterially produced by fusion to glutathione S-transferase (GST). The unpurified GST-hPPARγLBD was directly applied to a 96-well filter plate prepacked with glutathione sepharose. Due to the strong affinity between GST and glutathione, the fusion protein could selectively attach to the glutathione matrix with an oriented immobilization, which was rapidly purified under non-denaturing conditions. Experimental results indicated that the prepared 96-affinity column array exhibited excellent selectivity and sensitivity for fishing novel interacting compounds. The proposed approach was applied in the high-throughput screening of PPARγ ligands from natural products, followed by rapid characterization of active compounds using HPLC-ESI-Q-TOF-MS/MS. Isochlorogenic acid A in Dendranthema indicum flowers was found to be a PPARγ ligand. Our findings suggested the IFPAC could be a powerful tool for drug discovery from natural products.